Generation and functional analysis of zinc finger nucleases.
The recent development of artificial endonucleases with tailored specificities has opened the door for a wide range of new applications, including the correction of mutated genes directly in the chromosome. This kind of gene therapy is based on homologous recombination, which can be stimulated by the creation of a targeted DNA double-strand break (DSB) near the site of the desired recombination event. Artificial nucleases containing zinc finger DNA-binding domains have provided important proofs of concept, showing that inserting a DSB in the target locus leads to gene correction frequencies of 1-18% in human cells. In this paper, we describe how zinc finger nucleases are assembled by polymerase chain reaction (PCR) and present two methods to assess these custom nucleases quickly in vitro and in a cell-based recombination assay.